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MOLTEN SALT BATTERY CASE, AND
MOLTEN SALT BATTERY

FIELD OF THE INVENTION

The present invention relates to a material for a case for a
molten salt battery.

BACKGROUND OF THE INVENTION

As described in Patent Document 1, a molten salt contain-
ing sodium ions is used for an electrolyte of a molten salt
battery. The oxidation-reduction reaction of a sodium com-
pound is performed on the positive electrode of a molten salt
battery. The oxidation-reduction reaction of sodium ions is
performed on the negative electrode of a molten salt battery.

PRIOR ART DOCUMENT
Patent Document

Patent Document 1: Japanese Laid-Open Patent Publica-
tion No. 2009-67644

SUMMARY OF THE INVENTION

A case for a molten salt battery is influenced by oxidation
reaction of the positive electrode or reduction reaction of the
negative electrode. This provides an oxidizing atmosphere in
a case on the side of the positive electrode. Therefore, mate-
rial for the case is selected in consideration of corrosion from
oxidization of a sodium compound. In the case on the side of
the negative electrode, material for the case forms an alloy
with sodium when sodium is deposited. Therefore, material
for the case is selected in consideration of deterioration from
alloying. However, material for the case has not yet been
researched in detail.

An objective of the present invention is to provide a case for
amolten salt battery in which a molten salt containing sodium
ions is used as an electrolyte, wherein the case has reduced
deterioration from corrosion.

To achieve the foregoing objective and in accordance with
one aspect of the present invention, a case for a molten salt
battery is provided, in which the case is used for a molten salt
battery containing as an electrolyte a molten salt containing a
sodium ion. Also, the case is formed of aluminum or an
aluminum alloy containing 90% by mass or more of alumi-
num.

When charging and discharging of a molten salt battery are
performed, the positive electrode side of the case will be in a
state where oxidation reaction of aluminum occurs, and the
negative electrode side of the case will be in a state where a
reduction reaction occurs. However, aluminum is almost
immune to being oxidized in the electrolyte containing
sodium ions. Further, if aluminum has a negative potential in
the electrolyte containing sodium ions, sodium metal will be
deposited on aluminum by the reduction reaction of the
sodium ions. Although the sodium metal on aluminum is
ionized at the time of discharge, almost no deterioration of
aluminum by the dissolution of sodium ions occurs. There-
fore, a case for a molten salt battery can be formed of an
aluminum alloy to thereby suppress the corrosion of the case.

In the case described above, the case is used for a molten
salt battery containing as an electrolyte a molten salt contain-
ing an anion represented by the following formula (1) and a
cation of at least one of an alkali metal and an alkaline earth
metal:

10

20

25

30

40

45

55

[Formula 1]

M

O O

N\ /N\S//
it N2
R \\O O// R

(where R* and R? each independently denote fluorine or a
fluoroalkyl group.)

In a molten salt battery containing as an electrolyte a mol-
ten salt comprising the above anion and the above cation,
aluminum is not corroded by the oxidation-reduction reaction
at the time of discharging and charging. Therefore, a case of
the present invention is suitable as a case for a molten salt
battery containing as an electrolyte a molten salt containing
sodium ions.

In order to solve the problems as described above, a second
aspect of the present invention provides a molten salt battery
using a case for a molten salt battery as described above.
According to this invention, deterioration of the case can be
suppressed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s a schematic diagram showing a molten salt battery
according to one embodiment of the present invention;

FIG. 2 is a table showing the composition ratio of the case
for a molten salt battery;

FIG. 3 is a graph showing the oxidation characteristics of
aluminum 1050,

FIG. 4 is a graph showing the oxidation characteristics of
aluminum 5052;

FIG. 5 is a graph showing the oxidation characteristics of
aluminum 6061,

FIG. 6 is a graph showing the oxidation characteristics of
various aluminum alloys; and

FIG. 7 is a graph showing the characteristics of various
aluminum alloys in a reducing atmosphere.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

One embodiment of the present invention will be described
with reference to FIG. 1.

A molten salt battery 1 comprises a positive electrode 10, a
negative electrode 20, a separator 30 arranged between the
positive electrode 10 and the negative electrode 20, and an
accommodation case 40 for accommodating the positive elec-
trode 10, the negative electrode 20, and the separator 30. The
accommodation case 40 is filled with a molten salt.

The accommodation case 40 comprises a positive electrode
case 41 electrically connected with the positive electrode 10,
a negative electrode case 42 electrically connected with the
negative electrode 20, a sealing member 43 for sealing the
space between the positive electrode case 41 and the negative
electrode case 42, and a plate spring 44 for pressing the
negative electrode 20 toward the positive electrode 10.

The positive electrode case 41 functions as a positive elec-
trode terminal connected to an external apparatus. The nega-
tive electrode case 42 functions as a negative electrode termi-
nal connected to an external apparatus. The sealing member
43 is formed of a fluorine-based elastic member. The fluorine-
based elastic member is not corroded by positive electrode
active material, negative electrode active material, and mol-
ten salt. The positive electrode case 41 and the negative elec-
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trode case 42 are formed of an aluminum alloy that is a
conductive member. The aluminum alloy is not corroded by
the oxidation-reduction reaction by charging and discharging
of the molten salt battery 1.

The positive electrode 10 comprises a current collector 11
and a positive electrode composition 12 containing a positive
electrode active material. The current collector 11 collects the
charge generated by the oxidation-reduction reaction of the
positive electrode active material. An aluminum nonwoven
fabric is used as the current collector 11. A plurality of small
spaces are formed in the inner part of the aluminum non-
woven fabric. The small spaces in the aluminum nonwoven
fabric are filled with the positive electrode composition 12.

The positive electrode 10 is formed as follows. NaCrO, as
a positive electrode active material, acetylene black, polyvi-
nylidene fluoride, and N-methyl-2-pyrrolidone are mixed in a
mass ratio of 85:10:5:50, respectively, to form the positive
electrode composition 12. The acetylene black is used as a
conducting material. The polyvinylidene fluoride is used as a
binder resin. The N-methyl-2-pyrrolidone is used as a sol-
vent.

Next, an aluminum nonwoven fabric having a diameter of
100 pm and a porosity of 80% is prepared. This aluminum
nonwoven fabric is filled with the positive electrode compo-
sition 12. After drying, the aluminum nonwoven fabric is
pressed at a pressure of 1000 kgf/cm?. The porosity is defined
by the proportion of the aluminum nonwoven fabric to the
total volume of the same nonwoven fabric.

A salt (hereinafter, NaFSA-KFSA) containing an anion
(hereinafter, “FSA”) represented by the following formula
(1), a sodium cation, and a potassium cation is used as a
molten salt.

[Formula 1]

M

O\\ /N\S//O
e N2
R \\O O// R

where R and R? each denote F (fluorine). The composition of
NaFSA-KFSA is 45 mol % and 55 mol %, respectively. The
eutectic temperature thereof is the lowest in the case of the
above composition, and it is 57° C.

An Sn—Na alloy is used as the negative electrode 20. The
core part of the negative electrode 20 is Sn, and the surface of
the negative electrode 20 is an Sn—Na alloy. The Sn—Na
alloy is formed by plating in which Na is deposited on the Sn
metal. The separator 30 isolates the positive electrode 10 from
the negative electrode 20 so that the two electrodes may not be
brought into contact with each other. The molten salt passes
through the separator 30. The molten salt is brought into
contact with the positive electrode 10 and the negative elec-
trode 20. Specifically, a glass cloth having a thickness of 200
um is used as the separator 30.

The corrosive deterioration of the aluminum alloy, which is
the material for the positive electrode case 41 and the negative
electrode case 42, will be described with reference to FIGS. 2
to 7.

FIG. 2 shows the composition of each test object. The test
object is in accordance with the Japanese Industrial Stan-
dards. In all the aluminum alloys, the total amount of addi-
tives is less than 10% by mass.
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<Oxidation Test 1>

Measurement method: A linear sweep voltammetric method
(two-electrode type measurement)

Sample electrode: 1050, 5052, 6061 of the Japanese Indus-
trial Standards in 2000 (refer to FIGS. 3 to 5)

Sample shape: A linear object of an aluminum alloy having a
diameter of 1 mm

Immersion area of a sample: 0.314 cm? (1 cm in length)
Counter electrode: Na metal

Electrolyte: NaFSA-KFSA

Composition ratio of NaFSA-KFSA=45 mol %:55 mol %
Sweep rate: 10 mV-S™*

Sweep range: 2.0V to 4.0V (vs. Na/Na™)

Measurement temperature: 90° C.

Measurement frequency: 2 times

(Evaluation)

In the molten salt battery 1 of the above embodiment, the
oxidation reaction is most promoted under a condition when
the potential of the positive electrode is the highest. There-
fore, the oxidative degradation is evaluated at the maximum
potential. The maximum potential difference is 3.5 V in the
molten salt battery 1 using NaCrO, as a positive electrode
active material. Therefore, each sample is evaluated for the
current density when the potential of the positive electrode is
35V.

As shown in FIGS. 3 to 5, in all the samples, the current
density ata potential 0of3.5V is 10 pAcm™ or less for both the
first time of measurement and the second time of measure-
ment. In addition, in all the samples, the current density at 3.5
V is lower for the second time than for the first time. With
respect to the current generated by the oxidation reaction
between an aluminum alloy and a sodium ion, the current
flows irrespective of the number of times of measurement.
Therefore, it is thought that the current of the present mea-
surement is not caused by the oxidation reaction, but caused
by the decomposition reaction of impurities such as water.

Further, the current density of all the samples is within the
range of the current value that does not prevent charge and
discharge. The maximum of the current value to be judged as
not preventing charge and discharge (hereinafter, allowable
current density) is, for example, set to 10 pAcm™2 at a poten-
tial of 3.5 V. Thus, in all the samples, the current density at a
potential of 3.5 V is smaller than the allowable current den-
sity.
<Oxidation Test 2>
Measurement method: A chronoamperometric method
Sample electrode: 1050, 5052, 6061 of the Japanese Indus-
trial Standards in 2000 (refer to FIG. 6)

Sample shape: A linear object of an aluminum alloy having a
diameter of 1 mm

Immersion area of a sample: 0.314 cm? (1 cm in length)
Counter electrode: Na metal

Electrolyte: NaFSA-KFSA

Composition ratio of NaFSA-KFSA=45 mol %:55 mol %
Holding potential: 3.5V (vs. Na/Na>°)

Measurement temperature: 90° C.

(Evaluation)

For the same reason as in Test 1, each sample is evaluated
for the current value in the state where the potential of the
positive electrode is held at 3.5 V.

As shown in FIG. 6, the current density decreases with the
lapse of time for all the samples. With respect to the current
generated by the oxidation reaction between an aluminum
alloy and a sodium ion, the current flows irrespective of the
lapse of time. Therefore, the current of the present measure-
ment is not caused by the oxidation reaction. Further, the
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current density of all the samples is lower than the allowable
current density of the molten salt battery 1.

<Reduction Test>

Measurement method: A linear sweep voltammetric method
(two-electrode type measurement)

Sample electrode: 1050, 5052, 6061 of the Japanese Indus-
trial Standards in 2000 (refer to FIG. 7)

Sample shape: A linear object of an aluminum alloy having a
diameter of 1 mm

Immersion area of a sample: 0.314 cm” (1 cm in length)
Counter electrode: Na metal

Electrolyte: NaFSA-KFSA

Composition ratio of NaFSA-KFSA=45 mol %:55 mol %
Sweep rate: S mV-S™

Sweep range: 2.0V to 0V (vs. Na/Na™)

Measurement temperature: 90° C.

In the measurement of current, the sweep is performed in
the direction from 2.0V to 0V in analogy to the potential at
the time of the charge of the molten salt battery 1. On the
negative electrode 20 of the molten salt battery 1, the potential
is varied in the range of O V to 2.0 V by the charge and
discharge.

(Evaluation)

In the case of the above molten salt battery 1, sodium is
deposited on the negative electrode 20 at the time of charge.
On the other hand, even if sodium is deposited on the alumi-
num alloy, which is the negative electrode case 42, the alu-
minum alloy will not be corroded when only sodium ions
move from the same aluminum alloy at the time of discharge.
However, when the aluminum alloy has a deposited metal
thereon, sodium may be deposited on the deposited metal at
the time of charge. At this time, the deposited metal and
sodium form an alloy and destroy a part of the crystal struc-
ture of the aluminum alloy. Further, at the time of discharge,
a hole is formed in the part in which the alloy has been
present, by the movement of the alloy of the deposited metal
and sodium into the molten salt. In this way, the corrosion of
the aluminum alloy proceeds.

In the molten salt battery 1, the reduction reaction of
sodium ions is most promoted under a condition when the
potential of the negative electrode 20 is the lowest. Therefore,
the reduction deterioration is evaluated at 0 V. When the
potential of the negative electrode 20 is changed from 2 V to
0V, reduction current is increased. That is, sodium ions are
reduced to deposit sodium metal on an aluminum alloy. How-
ever, the current value at a potential of OV is 10 pA or less for
all the samples. The current for all the samples is smaller than
the allowable current value of the molten salt battery 1. That
is, the corrosion of the aluminum alloy by the reduction of
sodium ions rarely occurs.

According to the present embodiment, the following
advantages can be obtained.

According to the present embodiment, the positive elec-
trode case 41 and the negative electrode case 42 are formed of
an aluminum alloy containing 90% by mass or more of alu-
minum.

As a result of charge and discharge of the molten salt
battery 1, the positive electrode case 41 is in a state where
oxidation reaction of aluminum occurs, and the negative elec-
trode case 42 is in a state where reduction reaction occurs.
However, the positive electrode case 41 is almost immune to
being oxidized in the electrolyte containing sodium ions.
Further, sodium metal is deposited on the negative electrode
case 42 by the reduction reaction of sodium ions in the elec-
trolyte containing sodium ions. The sodium metal on alumi-
num is ionized at the time of discharge. However, since the
amount of the sodium metal deposited is very small, alumi-
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num is almost immune to deterioration with the dissolution of
sodium ions. Therefore, the positive electrode case 41 and the
negative electrode case 42 can be formed of an aluminum
alloy to thereby suppress the corrosion of the cases.

The strength of an aluminum alloy increases with the addi-
tion of metal additives. However, if the ratio of the metal
additives exceeds 10% by mass, any of the metal additives
may be deposited, thereby reducing the workability of the
aluminum alloy. Then, the content of the metal additives can
be set to an amount less than 10% by mass to thereby ensure
the strength of the accommodation case 40 and maintain the
workability of the accommodation case 40.

The embodiment of the present invention may be modified
as described below.

According to the results of the above reduction test, it has
been shown that the corrosion resistance of an aluminum
alloy to a sodium battery is low for the aluminum alloy having
a maximum component percentage of Si of 0.8% by mass. If
the aluminum alloy has a component percentage of Si of less
than 1.5% by mass, the same advantage as in the case of the
above test object will be obtained. The reason for this is
explained below.

When the component percentage of Si is 1.5% by mass or
more, metallic silicon of a Si single phase may be deposited in
the aluminum alloy. In this case, the reduction reaction of
sodium ions and Si occurs in the negative electrode case 42 to
corrode the negative electrode case 42. Then, the accommo-
dation case 40 of the molten salt battery 1 is formed of an
aluminum alloy having a component percentage of Si of less
than 1.5% by mass. This can suppress the corrosion of the
negative electrode case 42.

According to the results of the above oxidation test, it has
been shown that the corrosion resistance of an aluminum
alloy to a sodium battery is low for the aluminum alloy having
a maximum component percentage of Fe 0of 0.7% by mass. If
the aluminum alloy has a component percentage of Fe of less
than 1.0% by mass, the same advantage as in the case of the
above test object will be obtained. The reason for this is
explained below.

When the component percentage of Fe is 1.0% by mass or
more, FeAl; may be deposited in the aluminum alloy. In this
case, the FeAl; corrodes in the positive electrode case 41.
Then, the positive electrode case 41 of the molten salt battery
1 is formed of an aluminum alloy having a component per-
centage of Fe of less than 1.0% by mass. This can suppress the
corrosion of the positive electrode case 41.

According to the results of the above oxidation test, it has
been shown that the corrosion resistance of an aluminum
alloy to a sodium battery is low for the aluminum alloy having
a maximum component percentage of Cu 0of 0.4% by mass. If
the aluminum alloy has a component percentage of Cu of less
than 0.5% by mass, the same advantage as in the case of the
above test object will be obtained. The reason for this is
explained below.

When the component percentage of Cu is 0.5% by mass or
more, an intermetallic compound phase between Cu and other
metal may be formed in the aluminum alloy. In this case, a
corrosion reaction of the intermetallic compound phase
occurs in the positive electrode case 41. Then, the positive
electrode case 41 of the molten salt battery 1 is formed of an
aluminum alloy having a component percentage of Cu of less
than 0.5% by mass. This can suppress the corrosion of the
positive electrode case 41.

According to the results of the above oxidation test and
reduction test, it has been shown that the corrosion resistance
of an aluminum alloy to a sodium battery is low for the
aluminum alloy having a maximum component percentage of
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Mn of 0.15% by mass. Mn is not significantly dissolved in an
aluminum alloy and deposited as Al Mn at ordinary tempera-
tures. Al;Mn is inert to sodium ions similar to aluminum.
Therefore, the same advantage as in the case of the above test
object will be obtained even if the amount of Mn is increased.

When the component percentage of Mn is 1.5% by mass or
more, the percentage of Al;Mn in the aluminum alloy is
increased to reduce the workability of the aluminum alloy.
Then, the component percentage of Mn is preferably set to
less than 1.5% by mass. This suppresses the distortion caused
by poor workability in producing a case. As a result, an
accommodation case 40 of the molten salt battery 1 having a
small distortion can be formed.

According to the results of the above oxidation test and
reduction test, it has been shown that the corrosion resistance
of an aluminum alloy to a sodium battery is low for the
aluminum alloy having a maximum component percentage of
Mg of2.8% by mass. When the component percentage of Mg
is 4% by mass or more, Al;Mg, may be deposited in the
aluminum alloy. Mg is inert to sodium ions similar to alumi-
num. Therefore, the same advantage as in the case of the
above test object will be obtained even if the amount of Mg is
increased.

When Al;Mg, is deposited in an aluminum alloy having a
component percentage of Mg of 4.0% by mass or more, the
workability of the aluminum alloy will be reduced. Then, it is
preferred that the accommodation case 40 of the molten salt
battery 1 be formed of an aluminum alloy having a compo-
nent percentage of Mg of less than 4.0% by mass. This sup-
presses the distortion caused by poor workability in produc-
ing the case. As a result, an accommodation case 40 having a
small distortion can be formed.

According to the results of the above oxidation test, it has
been shown that the corrosion resistance of an aluminum
alloy to a sodium battery is low for the aluminum alloy having
a maximum component percentage of Cr of 0.35% by mass.
If the aluminum alloy has a component percentage of Cr of
less than 0.5% by mass, the same advantage as in the case of
the above test object will be obtained. The reason for this is
explained below.

When the component percentage of Cr is 0.5% by mass or
more, Al.Cr may be formed in the aluminum alloy. In this
case, a corrosion reaction of the Al,Cr occurs in the positive
electrode case 41. Then, the accommodation case 40 of the
molten salt battery 1 is preferably formed of an aluminum
alloy having a component percentage of Cr of less than 0.5%
by mass. This can suppress the corrosion of the positive
electrode case 41.

According to the results of the above oxidation test, it has
been shown that the corrosion resistance of an aluminum
alloy to a sodium battery is low for the aluminum alloy having
a maximum component percentage of Zn of 0.25% by mass.
If the aluminum alloy has a component percentage of Zn of
less than 1.0% by mass, the same advantage as in the case of
the above test object will be obtained. The reason for this is
explained below.

When the component percentage of Zn is 1.0% by mass or
more, metal zinc of a Zn single phase may be deposited in the
aluminum alloy. In this case, the part forming the Zn single
phase is corroded by a reaction with a sodium compound.
Then, the accommodation case 40 is formed of an aluminum
alloy having a component percentage of Zn of less than 1.5%
by mass. This can suppress the corrosion of the accommoda-
tion case 40.

According to the results of the above oxidation test and
reduction test, it has been shown that the corrosion resistance
of an aluminum alloy to a sodium battery is low for the
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aluminum alloy having a maximum component percentage of
Ti of 0.15% by mass. Ti is inert to sodium ions similar to
aluminum. Therefore, the same advantage as in the case of the
above test object will be obtained even if the amount of Ti is
increased.

Ti does not significantly dissolve in an aluminum alloy, but
forms TiAl; at ordinary temperatures. When the component
percentage of Ti is 0.2% by mass or more, the percentage of
TiAl; in the aluminum alloy is increased to reduce the work-
ability of the aluminum alloy. Then, the accommodation case
40 is formed of an aluminum alloy having a component
percentage of Ti of less than 0.2% by mass. This suppresses
the distortion caused by poor workability in producing the
case.

The above tests are performed under the conditions in
which sodium is used for a counter electrode to promote
oxidation. Therefore, even if the accommodation case 40
having the above composition is used as the case of the molten
saltbattery 1 containing the following sodium compound, the
same advantage of the present embodiment is obtained.
Examples of the positive electrode active material include
NaCrO, mentioned in the embodiment, NaMnF;,
Na,FePO,F, NaVPO,F, and Na,, ,,MnO,.

Although NaFSA-KFSA was used as the electrolyte of the
molten salt battery 1 in the above Examples, the same results
are obtained for the same type of molten salts as this. There-
fore, even if the accommodation case 40 having the above
composition is used as the case of the molten salt battery 1
using the molten salt shown below as an electrolyte, the same
advantage of the present embodiment is obtained.

The molten salt includes a salt in which R' and R? are
replaced with CF3 (hereinafter, “TFSA”) and a salt in which
R! and R? are replaced with F and CF3, respectively, in the
above formula (1). The molten salt further includes a molten
salt containing a plurality of anions selected from the group of
molten salts in which R' and R? in the above formula (1) are
independently replaced with F or a fluoroalkyl group.

Further, the molten salt is not limited to a molten salt in
which Na or K is used as a cation. The molten salt may be
formed by using, as cations, one or two or more selected from
the group consisting of alkali metals and alkaline earth met-
als.

The alkali metals are selected from Li, Na, K, Rb, and
cesium Cs. Further, the alkaline earth metals are selected
from Be, Mg, Ca, Sr, and Ba.

The simple salt of the molten salt in which FSA is used as
an anion includes LiFSA, NaFSA, KFSA, RbFSA, CsFSA,
Be(FSA),, Mg(FSA),, Ca(FSA),, Sr(FSA),, and Ba(FSA),.
A mixture thereof is also used as the molten salt of the molten
salt battery 1.

The simple salt of the molten salt in which TFSA is used as
an anion includes LiTFSA, NaTFSA, KTFSA, RbTFSA,
CsTFSA, Be(TFSA),, Mg(TFSA),, Ca(TFSA),, Sr(TFSA),,
and Ba(TFSA),. Further, a mixture thereof is also used as the
molten salt of the molten salt battery 1.

In each of the above tests, the measurement has been per-
formed at a composition ratio of NaFSA-KFSA of 45 mol %
and 55 mol %, respectively. Even if the above composition
ratio is changed, the same advantage of the present embodi-
ment is obtained. For example, the molar ratio of KFSA may
be set in the range of 0.4 or more and 0.7 or less. The molar
ratio of KFSA is represented by the ratio of the number of
moles of K-cations to that of the cations in the whole molten
salt.

According to the above embodiments, the positive elec-
trode case 41 and the negative electrode case 42 are formed of
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an aluminum alloy containing a metal other than aluminum.
However, these cases can also be formed of pure aluminum.
According to the above embodiments, the accommodation
case 40 comprises a positive electrode case 41 and a negative
electrode case 42 that are separated from each other. How-
ever, the positive electrode case 41 and the negative electrode
case 42 can also be integrated to form the accommodation
case 40. In this case, at least one of the positive electrode 10
and the negative electrode 20 is electrically isolated from the
accommodation case 40 before it is accommodated in the
accommodation case 40.
The invention claimed is:
1. A case for a molten salt battery, the case comprising:
apositive electrode case and a negative electrode case that
are separated from each other; and
a sealing member for sealing a space between the positive
electrode case and the negative electrode case,
wherein the case is formed of an aluminum alloy contain-
ing 90% by mass or more of aluminum, and wherein the
case is adapted for use with a molten salt battery con-
taining an electrolyte, the electrolyte is comprised of a
molten salt containing an anion represented by the fol-
lowing formula (1) and a sodium cation (NaFSA):

M

o\\ /N\S//O
it N2
R \\O O// R

where R! and R? denote fluorine,
wherein the molar ratio of the NaFSA is set in the range of
0.3 or more and 0.6 or less, and
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wherein a component percentage of silicon contained as a
metal additive in the aluminum alloy is set in the range of
0.25% by mass or more to 0.8% by mass or less,

wherein a component percentage of iron contained as a
metal additive in the aluminum alloy is set in the range of
0.40% by mass or more to 0.7% by mass or less,

wherein a component percentage of copper contained as a
metal additive in the aluminum alloy is set in the range of
0.05% by mass or more to 0.40% by mass or less,

wherein a component percentage of manganese contained
as a metal additive in the aluminum alloy is set in the
range of 0.05% by mass or more to 0.15% by mass or
less,

wherein a component percentage of magnesium contained
as a metal additive in the aluminum alloy is set in the
range 0f 0.05% by mass or more to 2.8% by mass or less,

wherein a component percentage of chromium contained
as a metal additive in the aluminum alloy is set in the
range of 0.04% by mass or more to 0.35% by mass or
less,

wherein a component percentage of zinc contained as a
metal additive in the aluminum alloy is set in the range of
0.05% by mass or more to 0.25% by mass or less,

wherein a component percentage of titanium contained as
a metal additive in the aluminum alloy is in the range of
0.03% by mass or more to 0.15% by mass or less, and

wherein a maximum potential difference for positive and
negative electrodes of the molten salt battery is 3.5V,
and an allowable current density of the aluminum alloy
is less than about 10 pAcm™2, whereby corrosion of the
aluminum alloy is suppressed.

2. The molten salt battery case according to claim 1 com-

prising a molten salt battery.

#* #* #* #* #*



